This paper investigates the effects of exporting on wages, specifically the claim that workers are paid higher wages if they are employed in manufacturing plants that export vis-à-vis plants that do not export. Past research on US plants has supported the existence of an export wage premium, though European studies dispute those results calling for more care in econometric investigation to control for worker characteristics. We answer this call developing a matched employee-employer data set linking worker characteristics from the one-in-six long form of the Decennial Household Census to manufacturing establishment data from the Longitudinal Research Database. Analysis focuses on 1990 and 2000 data for the Los Angeles Consolidated Metropolitan Statistical Area. Our results confirm that the average wage in manufacturing plants that export is greater than that in manufacturing plants that do not export. However, after controlling for worker characteristics such as age, gender, education, race and nationality, the export wage premium vanishes. That is, when comparing workers with similar characteristics, there is no wage difference between exporting and non-exporting plants. These results concord with recent findings from Europe and elsewhere.
Introduction
The debate on the extent to which international exports matter to domestic or regional economies is long-standing in economics (North 1955; Tiebout 1956 ). In the mid-1990s, this debate was rejuvenated by a series of empirical studies claiming that exporting establishments outperformed non-exporters (Bernard and Jensen 1999) . In addition to being more productive, it was argued that exporters paid higher wages than their nonexporting counterparts. These findings were based on studies using newly available plantlevel data.
In the U.S., Bernard and Jensen (1995) were among the first to identify an exportwage premium using the Census Bureau's Longitudinal Research Database. Looking at microeconomic data over the 1976 to 1987 period, they argued that on average wages were some 9 percent higher in exporting plants than in their non-exporting counterparts.
Similar evidence of an export wage premium also has been found for a number of European economies (Bernard and Wagner 1997; Greenaway and Kneller 2004) , for Taiwan (Aw and Batra 1999) , Korea (Hahn 2004) , Sweden (Hansson and Lundin 2003) , Columbia (Isgut 2001) , and for countries in sub-Saharan African (Van Biesebroeck 2005) .
Recent empirical work, however, is also emerging to challenge the claim of an export wage premium. This challenge asserts that previous studies focusing on plant-level data fail to control for individual worker characteristics. Thus, it is unclear whether any difference in wages between exporting and non-exporting plants results from export status or from the fact that exporters employ different types of workers than nonexporters. Resolution of this disagreement is straightforward in theory, simply match workers with similar characteristics across manufacturing plants that export and those that do not. Some economists recognised this need for more careful empirical analysis from the start (Lawrence 1995; Tybout 2003) . In practice, however, developing matched employee-employer data is a non-trivial task. Schank et al. (2004) offer one of the first studies using such a matched data set to investigate the existence of the export wage premium. Using a detailed data set linking manufacturing firms and workers across Germany for the period 1995-1997, they show that after controlling for individual worker characteristics, the export wage premium vanishes. Heyman et al. (2004) reach the same conclusion regarding the existence of a foreign ownership wage premium for Sweden.
Unfortunately, the lack of matched employee-employer data sets has so far stymied similar research efforts in the U.S. The only existing large-scale data set combining individual worker information and plant data in the U.S. is the Worker-Establishment Characteristics Database (WECD) developed by Troske (1998) . To the best of our knowledge, use of the WECD has been limited to examining the relationship between productivity and wage differentials or wages and firm size (e.g. Hellerstein et al. 1999; Troske 1999 ): it has not been applied to investigate the export wage premium.
The Census Bureau's ongoing Longitudinal Employer-Household Dynamics (LEHD) Program will certainly help fill the void. However, given the sheer complexity and magnitude of this project, it will be some time before a comprehensive and fully operational data set is completed (Abowd et al. 2004) , not to mention readily accessible to researchers.
The goal of this paper is to contribute to the growing literature examining the relationship between wages and exports. In so doing, we also hope to add a regional dimension to the national level evidence already available, by constructing a unique data set using a geographic information system (GIS) to match individual workers to manufacturing establishments for the greater Los Angeles region. We hope that our research demonstrates the value of such data sets for understanding global-local processes. In the debate about how major urban centers are becoming increasingly immersed in the global economy, the issue of the distributional effects of international trade on local wages is often side-stepped or treated in an ad hoc fashion using proxies for trade that are derived from surveys with information targeting a limited number of industries at best. Integrating real, not imputed, export data from the Longitudinal Research Database into our data set allows us to get a better handle on these issues.
The rest of the paper is organized as follows. In the next section, we document data construction efforts. Section 3 outlines the regression models used for our analyses and presents the main results. Section 4 briefly concludes and discusses some future avenues of research in this field.
Data Development
There are no variables in the products of the Census Bureau that directly link workers to individual business units. These links have to be produced. We exploit information on the industry and census tract of work, provided in worker records, to build an association between a worker and a unique manufacturing plant. Our matched employee-employer data set is constructed from three different sources. The first is the Census Bureau's Longitudinal Research Database (LRD), that provides an incredibly rich set of information on manufacturing establishments and is the only source of data on real, as opposed to estimated, US exports at the sub-national level (see McGuckin and Pascoe 1988) . The second is the Census Bureau's official Business Register, also known as the Standard Statistical Establishment List (SSEL), that contains street level addresses for each business establishment. The third is the one-in-six long form of the Decennial Household Census, that provides detailed information on individual worker characteristics such as age, gender, education, race, nationality and income, as well as sector and place of work, if applicable.
Matching workers and establishments across these data sets proceeded in a series of steps. The first stage involved selecting a sub-sample of manufacturing plants and worker records from raw data files for our region of interest, the Los Angeles Because of the long-form sampling procedure, we have detailed information on approximately one-in-six of those workers. We also have weights for workers with different characteristics that allow us to inflate our observations so that they approximate the region's manufacturing workforce in total. In our estimation, we employ both weighted and unweighted worker data.
The LRD does not contain information on the geographical location of plants below the county or metropolitan scale. The Census Bureau's SSEL provides detailed address data to the street level. In a second stage of analysis, we exploited a unique manufacturing plant identification number, consistent across the SSEL and the LRD, to generate a detailed address record for each manufacturing establishment.
Once the LRD and SSEL were merged, street addresses for each establishment were geocoded and converted into a census tract location using a GIS. 2 Initial batchmatch geocoding resulted in 23,293 (79.7%) good establishment matches and 5,923 (20.3%) non-matches. In terms of employment, the good matches represented roughly 82% of total manufacturing jobs in the greater Los Angeles area. Most of the unmatched plants were the result of errors in the establishment address data contained in the SSEL, either in the form of incomplete or inconsistent address information, non-existent or missing zip codes and the use of P.O. Boxes instead of the physical location of the 2 Geocoding is the process of converting tabular data into points that can be overlayed on maps. All of the geocoding for this research was carried out using ArcView 3.2 for Unix. The standard "U.S. Streets with Zones" was adopted as our geocoding style, with street address names and numbers used as the primary address field and 5-digit zip codes as the secondary zone field. Geocoding preferences were set at the usual 80% for spelling sensitivity and 60% for the minimum match score. establishment itself. 3 To improve the geography of our sample, we manually corrected and geocoded address data for manufacturing establishments using a series of regional business directories such that in the end, some 24,046 manufacturing establishments were successfully geocoded, accounting for more than 90% of total regional manufacturing employment. Census tract boundaries change over time. We employed tract boundaries for 2000 for our matching process over both years studied. The matched industry codes and the geocoding of street addresses to census tracts allows us to link workers to manufacturing establishments by industry and census tract.
These are the only two common variables in the LRD and the Decennial Household Census. To avoid the possibility of misallocating workers to establishments, we dropped all LRD observations where more than one manufacturing plant occupied an industrycensus tract cell. This step reduced the number of plants in our sample to 5,310.
Similarly, of the 128,017 person records from the census, we had to drop 17,842 observations because they were assigned to census tracts in places that were coded as "balance of county" (FIPS code 99999). Once the merge was completed, a further 171 observations were eliminated because the total number of worker records matched to a particular plant was greater than the actual level of employment reported by that improves over time. establishment in the LRD. 4 In the end, our matched employee-employer data set contains information on 17,043 workers across 2,835 plants in 2000. We stress that our matching process allocates workers to a unique manufacturing establishment. to be larger, export more, have higher productivity levels and pay higher wages than plants in the initial population. In terms of worker characteristics, the proportion of males, whites and the US-born in the matched sample tends to be higher than in the general population. Individuals in the matched samples also are slightly older, better educated, work longer hours and paid higher wages. T-tests confirm that the differences in sample means for most of these variables are statistically significant. This means that we must exercise some caution in terms of generalizing from this matched data set. Note that the bias of our matched data set echoes that of Troske (1998) .
[Insert Table 1 about here] A comparison of the data sets over time reveals other interesting trends. In terms of total employment, manufacturing establishments in the greater Los Angeles area are smaller in 2000 than in 1990. They are also more productive in real terms and, perhaps most interesting, much more export oriented than before. On average, the exports to shipments ratio more than doubles between 1990 and 2000. In terms of worker characteristics, there are notable increases in the percent of the foreign born and the nonwhite share of the manufacturing workforce in Los Angeles over the same period.
Regression Analyses and Results
The general question we want to study is whether or not workers in exporting plants are paid a wage premium compared to workers with similar characteristics employed in nonexporting plants. To investigate this relationship, we follow the econometric approach developed in Schank et al. (2004) . Our starting point is a simple plant-level wage regression that replicates the standard specification adopted in the literature (see Bernard and Jensen 1995 In a second model we retain the same specification shown in Equation (1) , where AWS jit represents the annual wages and salaries of matched individual worker j in plant i at time t, and N jit represents the total number of matched employee records.
All models were estimated using OLS. The Huber-White sandwich estimator was used to correct for possible heteroscedasticity. Table 2 reports the results on plant-level estimates of the export wage premium when worker characteristics are excluded. The results are broadly consistent with previous empirical studies Jensen 1995, 1999; Aw and Batra 1999; Greenaway and Kneller 2004) . For both 1990 and 2000, the export wage premium shows up clearly in Model (1). Although the estimated coefficient on the export dummy decreases slightly in Model (2), where we switch the dependent variable, it remains statistically significant. On average, wages are between 5.0 and 11% higher in establishments that export compared to those that do not export. Wages of workers in larger plants also tend to be higher, in line with earlier results on the existence of a plant-size wage premium (see Brown and Medoff 1989; Davis and Haltiwanger, 1991; Troske, 1999) . As expected, average wages rise as the ratio of capital to labor increases, and, in Model (1), plants that are part of multi-unit firms also pay higher wages than single plant firms. In Model (2), the coefficient on the multi-unit dummy is insignificant.
[Insert Table 2 (3) (1) and (2) completely disappear. In other words, when controlling for workers in terms of age, education, nationality, race and gender, our results reveal that manufacturing establishments that export do not pay higher wages than non-exporting establishments: there is no export wage premium. This result is consistent with recent findings by Schank et al. (2004) .
[Insert Table 3 where w jit represents the annual wages and salaries of individual j working in plant i at time t. In this specification, we control for the actual age and education of the employee, as well as for his or her nationality, race, gender and occupational classification. An additional variable also controls for occupational fixed effects. A fifth model specification (Model (5)) also adds a dummy controlling for whether or not the employee is a part-time worker (i.e. works less than 20 hours a week). The observations in Models (4) and (5) are individual workers rather than individual manufacturing plants. Note that Models (4) and (5) also adjust the standard errors of estimators to counter potential correlation of error terms across the workers of individual plants. Such correlation tends to decrease the standard errors of estimators (Moulton 1990 ). These models are estimated using unweighted worker observations. Note that weighting the worker data has no impact on the results from these specifications.
Our claim that there is no export-wage premium is even stronger when looking at results from individual level wage regressions. Table 4 shows the coefficients from Model (4) and Model (5). In both cases the coefficient on the plant export dummy is insignificant. The remaining plant-level characteristics and the individual worker characteristics all work as expected, with the exception of the multi-unit dummy in 1990.
In 2000, this variable too has the anticipated positive sign and is significant.
[Insert Table 4 about here]
Conclusions and Discussion
Using a unique matched employee-employer data set created for the Los Angeles CMSA, we have shown that once worker characteristics are taken into account, wages of individuals working in exporting establishments are not higher than those in nonexporting establishments. This contradicts earlier empirical results for the U.S. (e.g. Jensen 1995, 1999) , that were obtained using plant-level data only.
While there is little question that exporting plants do pay higher average wages than nonexporting plants, the wage premium argument suggests that an individual worker would increase his/her wages by moving from a non-exporting manufacturing plant to an exporting plant, ceteris paribus. This claim is wrong. Exporting plants pay higher average wages because they employ workers with higher levels of education and skill than workers in non-exporting plants. After controlling for worker characteristics, there is no export wage premium, at least for manufacturing workers in the Los Angeles CMSA.
Our analysis was based on a matched sample of workers and manufacturing establishments that is not representative of the general population of manufacturing workers and establishments across our study region. However, the bias in our sample does not necessarily mean that our main conclusion, the non-existence of an export wage premium, would not hold in the broader population. We can think of no theoretical argument that would suggest putative differences between exporting and non-exporting plants should vary by plant-size or level of capitalization, for instance. This question could be explored in the future using the LEHD.
Another way to assess the generality of our results would be to employ the same matching process for other metropolitan areas of the US, for states and even for the nation as a whole. Results from this work would also shed light on regional variations in export dependence and on whether differences between exporting and non-exporting plants are stable over space. Of course, the employee-employer matching process that we outline might be used to examine a range of questions unrelated to trade (see Troske 1999 .065*** (7.11)
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